Peroxynitrite formation in radiation-induced salivary gland dysfunction in mice.
Xerostomia frequently arises in patients with head and neck malignancies that are treated by radiation. However, the mechanisms responsible for the destruction of the salivary gland remain unknown. We previously established a xerostomia model of mice and identified the pathway through which nitric oxide (NO) affects the pathogenesis of radiation-induced salivary gland dysfunction. Although the toxicity of NO alone is modest, NO with superoxide anion (O2(*-)) rapidly forms peroxynitrite (ONOO), a more powerful toxic oxidant. In this study, we used the experimental model to examine: 1) when NO and O2(*-) production is maximum in the salivary gland after irradiation;2) whether peroxynitrite, as assessed by nitrotyrosine production, is responsible for salivary gland dysfunction; and 3) the effect of the iNOS selective inhibitor, aminoguanidine (AG), on nitrotyrosine formation. The increases in production of NO and O2(*-) in the salivary gland peaked on day 7 after irradiation. Nitrotyrosine detected immunohistochemically was significantly reduced by AG in the salivary gland. On the basis of these results, we concluded that NO together with O2(*-) forms the more reactive ONOO, which might be an important pathogenic factor in radiation-induced salivary gland dysfunction.